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This issue of Kidney International is devoted to a
collection of papers that are primarily morphologic in
content. Following the introduction of the percutane-
ous renal biopsy, there has been a resurgence of in-
terest in morphology, and morphologic examination
still remains the most satisfactory way for defining and
classifying renal disease. Further, by enabling a precise
diagnosis to be made, morphologic studies of biopsy
specimens assist in assessing prognosis and deter-
mining therapy. Morphology includes light, electron
and immunofluorescence microscopy, but the value of
gross appearances should not be forgotten. Certain
diagnoses can be made only on gross appearance, and
radiologic and other techniques are used to make these
diagnoses during life. It is a seldom appreciated fact
that the radiologist is just as much a gross morpholo-
gist as the pathologist.
One of the most important benefits of the renal
biopsy has been the availability of fresh material which
can be used for a variety of studies, including the two
morphologic techniques of electron and immunofluor-
escence microscopy. Both of these have given us con-
siderable insight into renal disease, particularly those
conditions affecting the glomeruli. Important as these
techniques are, the contribution of conventional light
microscopy ought not to be ignored for this still re-
mains the most important diagnostic tool. It is im-
possible to enumerate the various conditions that have
been defined by light microscopy over the past 20 yr,
but it should be remembered that the pathology of
many renal diseases was known to physicians of a pre-
vious generation, and it is always a salutary experience
to consult Volhard and Fahr's writings and illustra-
tions of 1914 [1] and 1925 [2]. What has been learned
from light microscopy of the biopsy specimen in-
cludes an appreciation of]) the early stages and evolu-
tion of eertain diseases, 2) the more benign forms of
renal disease and 3) the modification of the histologic
picture by therapy.
The electron microscope has proved a most potent
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tool in our understanding of the normal kidney and the
various conditions that affect it. While most of the
observations to date have been made with the trans-
mission electron microscope, the scanning microscope
will no doubt add substantially to our knowledge in
the future. Use of the electron microscope has not only
confirmed impressions formed by light microscopy,
such as the presence of deposits in the capillary walls
of the glomeruli, but has revealed for the first time
such features as fusion of the foot processes in lipoid
nephrosis, and the appearance of dense deposits in
"dense deposit disease". Not the least of its contribu-
tions has been an improvement in our understanding
of what is seen by light microscopy, as well as a tighten-
ing up of the language we use. For example, the elec-
tron microscope has revealed that thickening of the
glomerular capillary walls is often caused by accretions
of electron-dense material, with the result that the
once commonly used expression basement membrane
thickening has been replaced by capillary wall thicken-
ing in the language of light microscopy. Important ob-
servations using high resolution microscopy have also
been made in experimental models, enabling analogies
to be drawn with conditions in man.
Immunofluorescence microscopy has made its
greatest contribution in the unravelling of pathogenetic
mechanisms. The familiar granular pattern of immune
complex disease and the linear picture of antiglomer-
ular basement antibody disease have been joined by a
pattern that is predominantly mesangial. Immuno-
fluorescence microscopy, because of its precision in
identification of different proteins, has permitted an
elucidation of the different pathways of complement
activation. For example, the judicious %ise of these
techniques has suggested the existence of the alternate
pathway in such conditions as Berger's IgA disease
and dense deposit disease. Further, the use of immuo-
fluorescence techniques promises to clarify problems
involving immunologic mechanisms in tubular and in-
terstitial disease. The use of immunofluorescence
techniques in a diagnostic role is now firmly estab-
lished and an integral part of a modern biopsy service.
The papers presented in the symposium illustrate
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many of the points detailed above. Habib and her
colleagues present an impressive number of cases of
dense deposit disease studied by light, electron and
immunofluorescence microscopy, and they compare
this entity with membranoproliferative glomerulo-
nephritis with subendothelial deposits. The view is ex-
pressed that the pathogenetic mechanisms of the two
conditions are different in spite of the great similari-
ties of the clinical picture. The alternate pathway for
complement activation is regarded as being operative
in dense deposit disease, whereas both the classical and
alternate pathways are involved in membranoprolif-
erative glomerulonephritis with subendothelial de-
posits. This study of a disease first identified by
morphologic methods is a classic example of the use
of a variety of techniques available to the patholo-
gist coupled with present-day clinical laboratory
methods.
Germuth and Rodriguez describe a condition in
which there is an almost exclusive localization of im-
munoglobulins in the mesangium, with a variable
picture by conventional light microscopy. This may
reveal normal glomeruli, glomeruli with mesangial
hypercellularity, or glomeruli that may be normal in
some instances and yet show local or segmental prolif-
erative changes in others. Although the term used by
the authors, focal mesangiopathic glomerulonephritis,
is not in common usage, the concepts expressed in the
paper are of considerable importance. The various
factors that determine how a glomerulus will respond
to deposition of immune complexes are manifold and
incompletely understood. The paper of Germuth and
Rodriguez considers the size of complexes and their
rate of deposition, drawing analogy with the experi-
mental model. Larger complexes tend to be confined
to the mesangium, and by light microscopy the glomer-
uli appear normal or exhibit mesangial hypercellu-
larity. If the rate of delivery of complexes is rapid, the
mesangium may become overloaded, with the result
that complexes find their way into the capillary wall
and produce a localized or segmental lesion. This is
the lesion that is characteristic of focal glomerulone-
phritis.
The paper of Vernier, Resnick and Mauer considers
the clinical state of recurrent hematuria and the patho-
logic pictures, particularly focal glomerulonephritis,
•that may attend it. Vernier and his colleagues describe
the finding of IgA-IgG deposits in the mesangium and
discuss the pathogenetic role of these immunoglob-
ulins. Drawing analogy with experimental observa-
tions, they consider that antigen sequestered in the
mesangium can react with antibody (igA or IgG) pro-
duced during recurrent attacks of infection, with the
development of an inflammatory response. This paper
is complementary to that of Germuth and Rodriguez
in discussing the pathogenesis of focal glomerulone-
phritis.
Berger and his colleagues describe their experience
with transplantation in the condition with predomi-
nant mesangial deposition of JgA. They have shown it
to be a disease that appears in a significant number of
kidneys transplanted into patients suffering from it.
Up to the present time the severity of the recurrent
process has not produced renal failure. This paper is
clearly of importance in identifying this disease and in
elucidating the responsible mechanisms.
Kincaid-Smith gives an account of the part played
by intravascular coagulation in abnormalities of gb-
meruli and blood vessels. She considers first of all those
conditions in which fibrin in gbomeruli and vessels is
unaccompanied by immunoglobulins, and second, the
more complicated group of conditions in which both
fibrin and immunogbobulins are involved. It becomes
apparent that fibrin may be present not only in such a
relatively benign condition as preeclamptic toxemia
but also in such a highly lethal condition as sclero-
derma with renal involvement. Improved knowledge of
the factors responsible for intravascular coagulation,
and in particular information on the interplay between
immune mechanisms and coagulation, are high priori-
ties in medical research.
Churg and Grishman give a most comprehensive re-
view of the electron microscopy of glomerular disease.
This beautifully illustrated article outlines the most
significant contributions of high resolution micros-
copy, from the early observations on fusion of foot
processes accompanying proteinuria to the defining of
the lesion in the nail-patella syndrome and that in
Alport's syndrome.
The article of Andres and McCluskey considers the
poorly understood area of immunologic mechanisms
in tubular and interstitial disease. Experimental
models of tubular and interstitial immune complex
disease, and of antitubular basement membrane
disease are described, and possible human counter-
parts discussed. The interrelations of tubular and inter-
stitial lesions are not understood and the entity referred
to as chronic interstitial nephritis contains both of
these elements. Because of the frequency with which
chronic interstitial nephritis occurs in man, an explora-
tion of immunologic mechanisms is clearly of the ut-
most importance.
We had originally intended to include an article re-
viewing the contribution of immunofluorescence tech-
niques, but the comprehensive editorial of Wilson and
Dixon [3] in a recent issue of this journal rendered this
superfluous. It is hoped that the collection of articles
in this symposium will demonstrate the importance of
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morphologic observations, and as guest editors we Pathology, The Johns Hopkins University School of Medicine,
should like to thank those who gave so unstintingly of Baltimore, Maryland 21205, U.S.A.
their time to produce these essays.
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